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ABSTRACT 


This  report  contains  the  results  of  the  inspection  of  three  fleet  moorings 
located  within  the  Naval  Submarine  8ase  Kings  Bay,  Georgia.  A 
CHESNAVFACENGCOM  -  assigned  Engineer-in-Charge  and  divers  from  Underwater 
Construction  Team  One  conducted  the  inspection  from  9-11  April  1985. 


All  three  moorings  are  in  good  condition  with  the  exception  of  the  two  "F* 
Class  mooring  buoys.  A  summary  of  the  inspection  results  is  contained  in 
Annex  A. 


The  two  "F*  Class  mooring  buoys  have  been  recommended  for  overhaul  during  the 
next  maintenance  period. 


Detailed  information  and  specific  comments  concerning  each  of  these  moorings 
are  included  within  this  report. 
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NSS8  KINGS  BAY  FLEET  MOORINGS  INSPECTION 


1.0  INTRODUCTION 

1.1  Background .  Under  the  COMNAVFACENGCOM  Fleet  Mooring  Maintenance  (FMM) 
Program,  CHESNAVFACENGCOM  has  been  assigned  the  responsibility  to  plan  and 
conduct  periodic  diver  inspections  of  all  fleet  moorings  worldwide.  In 
carrying  out  this  responsibility,  CHESNAVFACENGCOM  designated  an 
Engineer-in-Charge  (EIC)  to  provide  inspection  planning  and  onsite  technical 
direction  for  the  underwater  inspection  of  fleet  moorings  located  at  the  Naval 
Submarine  Base  (SUBASE),  Kings  Bay,  Georgia  (see  Figure  1).  The  actual 
underwater  portion  of  the  inspection  was  performed  by  divers  of  Underwater 
Construction  Team  One  (UCT  ONE).  The  inspection  was  conducted  9-11  April  1985. 


1 .2  General  Mooring  History.  SUBASE  Kings  Bay  currently  operates  and 
maintains  three  fleet  moorings:  a  Mediterranean-type  mooring  and  two  "F" 
class  riser-type  moorings.  The  Mediterranean  mooring  is  installed  in 
approximately  45  feet  of  water  and  is  utilized  almost  year-round  by  USS  SIMON 
LAKE  (AS-33).  The  two  "F"  class  moorings  are  installed  in  approximately  50 
feet  of  water  and  are  used  for  mooring  separator  floats,  camels,  and  a  YC. 
The  locations  of  the  buoys  for  these  three  moorings  are  shown  in  Figure  2. 
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FIGURE  1.  Geographic  Location  of  Kings  Bay 


MED  MOORING 
RETRIEVER  BUOYS 


I  .2.2  F "  Class  Moorings.  Each  of  the  two  "F"  class  moorings  consists  of  a 
9  1/2-foot-diameter  buoy,  a  single  chain  subassembly  consisting  of  mixed  1 
3/4-inch  forged  and  Oilok  chain,  and  a  40,000-pound  standard  Navy  stockless 
anchor  (see  Figure  4).  Both  of  these  moorings  were  initially  installed  during 
the  fall  of  1979.  They  were  removed  for  overhaul  and  subsequent 
reinstallation  during  the  spring  of  1983,  and  then  repositioned  in  the  spring 
of  1984. 
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F i GU RE  4.  F  Ciass  Moorina  Schematii 


2.0 


INSPECTION  PROCEDURES 


2.1  Inspection  Objectives.  The  purpose  of  the  mooring  inspection  was  to 
determine  the  general  condition  of  the  buoys  and  chain  assemblies,  and,  when 
possible,  to  verify  or  update  existing  as-built  and  maintenance  records. 
Divers  inspected  only  a  portion  of  the  submerged  buoy  hull  and  chain 
assemblies  in  order  to  compile  a  general  description  of  the  mooring's 
condition.  The  existence  of  fairly  consistent  measurements  during  this 
inspection  provides  a  good  indication  of  the  mooring's  overall  condition.  It 
should  be  kept  in  mind  that  periodic  underwater  inspections  are  intended  as  an 
expedient  and  relatively  inexpensive  supplement  to  accurate  maintenance 
records . 


2.1.1  Chain  Wire  Diameter  Measurements.  Chain  wire  diameter  measurements 
are  used  to  evaluate  the  condition  of  a  mooring.  A  selective  sampling  of  the 
wire  diameter  of  chain  links  and  connecting  hardware  was  taken  in  order  to 
determine  the  amount  of  deterioration  due  to  corrosion  and  wear.  At  each 
sampling  area,  the  chain  was  cleaned  to  bare  metal.  Single-link  measurements 
were  taken  where  the  chain  was  slack  to  detect  corrosion  loss.  Double-link 
measurements  were  taken  where  two  links  connected  under  tension  to  detect  the 


combined  effects  of  corrosion  and  wear.  Chain  links  and  other  components 


which  measured  90  percent  or  greater  of  original  wire  diameter  are  considered 
to  be  in  "good"  condition.  A  measurement  between  80  and  90  percent  of 
original  diameter  is  considered  "fair*  condition  and  is  cause  for  the  mooring 
to  be  downgraded  in  classification.  Any  measurement  less  than  80  percent  is 
considered  "poor"  and  is  cause  for  the  mooring  to  be  declared  unsatisfactory 
for  fleet  use. 

2.1.2  Inspection  Limits.  Standard  underwater  inspection  procedures  do  not 

call  for  the  inspection  of  any  part  of  the  mooring  which  has  been  buried  or 
which  is  below  a  water  depth  of  130  feet  if  scuba  gear  is  used.  Anchor  chain 
and  riser  subassemblies  were  observed  only  to  the  point  at  which  they  became 

buried;  no  attempt  was  made  to  locate  and  inspect  anchors  or  other  mooring 

materials  which  were  not  readily  visible. 

2.2  Buoy. 

2.2.1  Buoy  Topside.  Each  buoy  was  inspected  to  determine  its  general 

condition.  The  buoy  markings  were  checked  for  conformance  to  those  noted  in 
applicable  charts.  Physical  damage,  such  as  holes,  dents,  or  listing,  was 

described.  Hatch  openings  and  penetrations  were  examined,  and  worn  material 
and  rust  were  reported.  The  buoy  fenders  and  chafing  strips  were  checked  for 
integrity  and  secure  connection  to  the  buoy.  Buoy  top  jewelry  was  measured 


with  calipers  to  find  the  overall  outside  dimensions  and  areas  of  most  severe 
reduction  in  wire  size. 

2.2.2  8uov  Lower  Portion.  Divers  inspected  the  buoy  below  the  waterline  and 
recorded  the  thickness  of  marine  growth  and  the  condition  of  the  buoy  bottom. 

2.3  Chain  Subassemblies.  To  determine  chain  wear,  each  chain  was 

inspected  by  taking  three  consecutive  double-link  measurements  using  pre-cut 
gauges  and/or  calipers,  at  both  ends  and  at  the  center  of  its  length.  To 
determine  original  chain  size,  divers  took  single-link  measurements  of  the 
wire  diameter  and  measured  the  link  length  (link  length  should  be  six  times 
the  wi re  diameter) . 

3.0  INSPECTION  SUMMARY 

An  indepth  discussion  of  the  inspection  results  is  presented  in  Annex 
A.  Annex  8  contains  photographs,  Annex  C  presents  survey  data,  and 
Annex  D  contains  copies  of  messages  pertaining  to  this  inspection.  An 
evaluation  of  the  data  gathered  during  the  inspection  indicates  the 


Mediterranean  Mooring: 

o  Visible  sections  of  the  bow  and  stern  legs  are  in  good  condition, 

o  The  northern  stern  leg  contains  12  consecutive  detachable  links. 

This  nonstandard  configuration  should  be  replaced  with  chain  during 
the  next  scheduled  maintenance  period, 
o  The  retriever  buoy  chain  measures  between  80  and  90  percent  which 

is  normally  cause  for  a  downgrade  in  classification.  However, 

minimal  loading  is  applied  to  these  chains  and  it  is  recommended 

that  they  be  overhauled  during  the  next  maintenance  cycle, 
o  The  retriever  buoys  themselves  are  in  good  condition  with  small 

amounts  of  rust  showing  through  the  paint  and  some  peeling  at  the 
water  line. 

"F"  Class  Moorings: 

o  The  chain  of  the  two  moorings  are  in  good  condition  with  chain 

measurements  greater  than  90  percent  of  original  wire  diameter, 
o  The  buoys  have  severe  surface  rust  and  the  anodes  are  completely 


depleted.  These  buoys  should  be  overhauled  during  the  next 
maintenance  period. 


ANNEX  A 

FLEET  MOORING  INSPECTION  RESULTS 

This  Annex  contains  the  following  information  for  each  mooring: 

1.  A  summation  of  the  inspection  data  obtained  by  the  CHESNAVFACENGCOM 
EIC  and  UCT  ONE  divers. 

2.  A  diver  reporting  form. 
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INSPECTION  RESULTS 


MEDITERRANEAN  MOORING 

Bow  Anchor  Chain  Subassemblies.  The  two  legs  consist  of  3  1/2-inch  Dilok 
chain.  All  double-link  measurements  of  these  legs  indicated  over  90  percent 
of  the  original  wire  diameter.  The  port  leg  bears  approximately  360  degrees 
magnetic  from  the  bow  of  the  ship,  and  the  starboard  leg  bears  approximately 
100  degrees  (see  Figure  A-l ) .  Both  legs  are  under  tension.  Inclinometer 
readings  were  recorded  on  each  leg  as  shown  below. 

Starboard  Leg  Port  Leg 


Angle  at  the  Surface 

68* 

73 

Angle  at  the  Bottom 

82° 

82 

Chain  Length* 

140' 

115 

*As-builts  could  not  be  verified  beyond  the  point  the  chain  entered  the  mud. 

Buoys .  Each  of  the  two  bow  legs  has  a  9  1/2-foot-diameter  drum-type  buoy  with 
a  tension  bar.  Each  buoy  has  approximately  37  inches  of  freeboard,  moderate 
rust  and  peeling  paint,  and  2  inches  of  marine  growth  on  its  bottom.  Each  has 
two  rubber  fenders  and  chafing  rails. 

The  retriever  buoys  are  connected  to  the  bow  leg  chains  by  1  3/4-inch  chain. 
Measurements  of  this  chain  near  the  mudline  were  between  80  and  90  percent  of 
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BURIED 


VISIBLE 


Figure  A-1.  USS  SIMON  LAKE  Bow  Legs 
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their  original  wire  diameter.  Although  design  drawings  indicate  that  the  1 
3/4-inch  chain  is  attached  to  the  bow  leg  chains  at  the  first  sinker,  this 
could  not  be  verified  since  the  leg  chain  and  sinker  were  both  buried  in  the 
mud. 


Stern  Legs.  Two  3  1/2-inch  Oilok  chain  legs  secure  the  stern  of  the  Tender  to 
the  eastern  end  of  the  wharf  at  SU8ASE  Kings  Say.  Both  legs  are  rusting  and 
the  paint  on  them  is  blistering.  Double-  and  single-link  measurements  were 
all  above  90  percent  of  the  original  wire  diameter.  A  schematic  diagram  of 
the  Mediterranean  mooring's  stern  legs  is  contained  in  Figure  A-2. 


Comments  and  Recommendations: 

o  Overall,  the  Mediterranean  mooring  is  in  good  condition  and 

satisfactory  for  continued  fleet  use. 

o  Oue  to  measurements  between  80  and  90  percent  near  the  mud  line,  the 
retriever  buoy  chain  should  be  refurbished  during  the  next  scheduled 
mooring  overhaul. 

o  In  its  current  configuration,  the  northern  stern  leg  contains  12 

consecutive  detachable  links.  During  the  next  scheduled  overhaul, 
this  unusual  and  nonstandard  configuration  should  be  replaced  with  a 
comparable  length  of  3  1/2-inch  common  "A"  links. 
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Figure  A-2.  USS  SIMON  LAKE  (AS  33)  Stern  Legs 
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•F"  CLASS  MOORING  NUMBER  ONE 


Background .  Neither  of  the  two  "F"  class  moorings  operated  and  maintained  by 
SU8ASE  Kings  Bay  are  numbered  or  have  distinctive  markings.  Thus,  the 
northwest  mooring  was  designated  Mooring  Number  One  by  the  inspection  team. 
(See  Figure  2.) 


Buoy .  The  buoy  is  a  9  1 /2-foot-diameter ,  5-foot-high  drum  buoy  with  a  tension 
bar.  It  has  two  rubber  fenders  mounted  in  continuous  welded  brackets,  one 
near  the  top  and  the  other  near  the  bottom  of  the  side  plating.  The  bottom  of 
the  buoy  is  covered  with  a  light  coating  of  marine  growth  and  there  is  a 
37-inch  freeboard.  There  is  no  protective  coating  applied  to  the  buoy,  and 
the  entire  buoy  has  a  coating  of  rust.  The  four  zinc  anodes  installed  on  the 
bottom  of  the  buoy  in  1984  have  been  totally  depleted. 


Anchor  Leg  Subassembly.  The  anchor  leg  consists  of  1  3/4-inch  mixed  Dilok  and 
forged  chain  which  has  a  heavy  coating  of  marine  growth.  Although  the  chain 
has  some  heavy  pitting  (1/8-  to  1/4-inch  deep),  all  measurements  were  greater 
than  90  percent  of  the  chain's  original  wire  diameter. 


Anchor  Subassembly.  The  anchor  and  lower  end  of  the  chain  subassembly  are 
buried  in  the  bottom  and  were  not  visible  for  inspection. 
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Comments  and  Recommendations: 


o  This  mooring  is  in  satisfactory  condition  for  continued  fleet  use. 
o  The  buoy  should  have  a  protective  coating  applied, 

o  New  zinc  anodes  should  be  installed  on  the  buoy's  bottom  during  the 

next  maintenance  period. 
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"F"  CLASS  MOORING  NUMBER  TWO 

Background .  Neither  of  the  two  "F"  class  moorings  operated  and  maintained  by 
SU8ASE  kings  8ay  are  numbered  or  have  distinctive  markings.  This  mooring, 
which  is  located  about  400  yards  to  the  north  of  the  USS  SIMON  LAKE 
Mediterranean  mooring,  was  designated  Mooring  Number  Two  by  the  inspection 
team.  (See  Figure  2.) 

f 

Buoy .  The  buoy  is  a  9  1/2-foot-diameter,  5-foot-high  drum  buoy  with  a  tension 
bar  and  37  inches  of  freeboard.  It  has  two  rubber  fenders  with  continuous 
welded  brackets,  one  near  the  top  and  the  other  near  the  bottom  of  the  side 
plating.  There  is  no  protective  coating  applied  to  the  buoy,  and  the  entire 
buoy  has  a  coating  of  rust.  The  anodes  installed  on  the  bottom  of  the  buoy 
are  completely  depleted.  The  7-inch-high  chafing  rail  is  bent  and  badly 
rusted . 


Anchor  Leg  Subassembly.  The  single  leg  is  1  3/4-inch  Oilok  chain  with  all 
measurements  greater  than  90  percent  of  the  chain's  original  wire  diameter. 
There  is  heavy  marine  growth  on  the  chain  as  well  as  heavy  pitting  (1/8-  to 
1/4-inch  deep) . 
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Anchor  Subassembly.  The  anchor  is  buried  in  the  mud  and  was  not  visible  for 
inspection. 


Comments  and  Recommendations: 

o  The  mooring  is  in  satisfactory  condition  for  fleet  use. 
o  The  buoy  should  have  a  protective  coating  applied. 

o  New  zinc  anodes  should  be  installed  on  the  buoy's  bottom  during  the 
next  maintenance  period. 
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ANNEX  8 
PHOTOGRAPHS 
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Mediterranean  Moorina  Stern 


USS  SI  MOV  LAKf  (AS 


"F1  Class  Mooring  Number  ?.  This  allows  i he 
Tyoical  Condition  Of  The  Two  "f"  Class 
Moorings.  Deep  Draft  Camels  Are  Moored  To 
The  Buoy. 


ANNEX  C 
SURVEY  DATA 


SURVEY  OF  THE  KINGS  BAY  8UOYS 


A  survey  of  the  four  buoys  maintained  by  SUBASE  Kings  Bay  was  conducted  on  10 
April  1985.  This  Annex  contains  the  data  gathered  to  determine  the  positions 
of  each  of  the  four  buoys.  Figure  C-l  depicts  the  locations  of  the  five 
ashore  sites  used  during  the  survey. 


F-2  -  Southeast  "F*  Class  Buoy  Site 
K8-3  -  Defense  Mapping  Agency  Benchmark 


KB-4  -  Defense  Mapping  Agency  Benchmark 
FORSAKEN-2  -  Established  Benchmark 


PCM-8  -  Permanent  Control  Monument 


Descriptions  of  the  benchmarks,  their  geographic  locations,  and  the  angles 
measured  from  each  benchmark  follow. 


Description  of  Benchmark  C 


located  atop  a  hill  or  large  mound  of  dirt  and 


grass  covering  a  fuel  storage  tank.  The  "hill"  is  readily  visible  and  is 
about  halfway  between  PCM-8  and  FORSAKEN  2.  This  site  was  selected  to  be  used 
during  the  survey  because  of  its  elevation. 


This  disk  is  embedded  in  concrete  and  flush  with  the  surface  of  the  concrete. 
It  is  located  near  the  edge  of  the  wharf  about  2310  feet  from  the  southeastern 
end  of  the  wharf . 

Description  of  KB-4  -  a  brass  disk  (identical  to  KB-3's)  inscribed  "K8-4"  and 
similarly  placed  in  concrete.  It  is  located  on  the  same  wharf  about  303  feet 
northwest  of  KB-3. 

Description  of  PCH-8  -  a  Permanent  Control  Monument  consisting  of  a  10-inch- 
diameter  by  36-inch-high  concrete  monument  with  a  2-inch  brass  disk  bearing 
"OICC  TRIOENT  Contract  No.  N68248-80-C-01 05  and  PCN-8."  It  is  protected  by 
four  4-inch-diameter  steel  pipes  set  in  concrete  and  is  located  behind  the 
maintenance  building  near  the  tennis  courts. 

Description  of  FORSAKEN  2  -  a  concrete  monument  similar  to  PCM-8  with  its 
brass  disk  inscribed  "FORSAKEN  2."  This  monument  is  located  in  swamp  water 
and  can  only  be  reached  at  low  tide.  The  elevation  at  this  site  is  lower  than 
the  wharf . 
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Found  by  turning  the  transit  clockwise  141.28°  from  Pt.  C  to  KB-4 


N 

* 


KB-4 


Coordinates  of  KB-4 
X  704979.40  E 

Y  290728.46  N 

L— _______ 

LAT:  30  47'  52.095"  N 
LONG:  81 330  49.701  ’  E 


A  baseline  established  between  KB-3  and  KB-4 


1660.72' 


Med  Moor-Port  Buoy  (B):  Turned  the  transit  counterclockwise  29.10 
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5UBJ:  FLEXT  HOOIU.BG  INSPECTION 

1.  A  CH8SDIV/UCT  0*HJ  Underwater  Inspection  of  the  Fleet  Moorings  at  Sit  BASK 
tings  Bay  was  conducted  8  -  LI  Apr  85.  The  following  is  a  preliminary  report 
of  the  results. 

2.  The  Med  Mooring  is  in  good  condition  except  that  12  detachable  links  in  a 
row  are  connected  above  the  swivel  on  the  port  stem  leg.  It  is  reconmided 
that  these  detachable  links  be  replaced  with  regular  chain  links  during  the 
next  scheduled  overhaul. 

3.  The  chain  of  the  two  ¥  Moorings  are  in  good  condition. 

A .  The  anodes  attached  to  the  buoys  of  the  two  F  Moorings  are  coopletely 
deteriorated.  During  the  next  scheduled  overhaul  the  buoys  should  be  painted 
and  new  anodes  attached. 

5.  A  detailed  report  of  the  final  evaluation  of  the  aoorings  condition  will 
follow.  POC  at  this  Conmarwi  is  C.  Pennington  at  (202)  433-3881  or  A/V 
Fold  288-3881. 
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